





































































































































































































































































































































































































































































































































































DMIPS 1.51 / MHz 0.9 / MHz 1.57 / MHz Unknown
Fabrication 
Technology











DMIPS/mW Unknown 12.5 13 Unknown
Transistors Unknown 12 000 Unknown 681 million






































































































































































































































































































































































































0.3­1.34  614  1.63  (100)*  30
1.34­30  824/f  2.19/f  (180/f2)*  30
30­300  27.5  0.073  0.2  30 
300­1500  ­­ ­­ f/1500  30



































































































































































































































































































































































































Formula 5.2.1 calculates temperature rise as: δT= PowerDensity x SHC x Flowrate
49
Figure 5.1 : Temperature Rise Against Coolant Flow Rate for Water










































































































































































































































































































































































































































































































































































































































Antenna Avg. Power Avg. GFLOPS mW/MFLOP Avg. Nodes Avg. CPU
Single 9.97W 6.84 1.46mW 70.8% 29.9%



















































































































































Tx Power Avg. Power Avg. GFLOPS mW/MFLOP %Active Avg. CPU
160W 83.2W 16.4 5.1 98.8% 37.6%
240W 93.8W 20.1 4.7 99.7% 42.2%
320W 99.7W 21.6 4.6 100.0% 46.2%



















Tx Power Avg. Power Avg. GFLOPS mW/MFLOP %Active Avg. CPU
360W 284.9W 54.9 5.2 98.4% 36.0%
480W 306.3W 67.1 4.6 99.7% 42.0%
600W 315.1W 71.3 4.4 100.0% 44.7%







































































Size Tx Power Avg. GFLOPS mW/MFLOP %Active Avg. CPU
12x 612W 71.6 4.5 99.97% 40.1%
16x 1456W 167.1 4.7 99.9% 44.8%














































































































































































































































































































































































































































































































































Year CPU Power MFLOPS DMIPS mW/MFLOP
2000 Pentium III 1GHz 35W
2000 Celeron 1GHz 28W 3444 95.81
2000 Athlon 1 GHz 55W 4108 157.78
2001 Pentium 4 2 GHz 91W 459 5402 198.3
2001 Duron 1 GHz 46W
2002 Athlon XP 2 GHz 70W 7527 109.59
2003 Athlon 64 3 GHz 70W 8325 99.09




2007 Core 2 Duo 3GHz 105W 2658 39.51
2007 Core 2 Quad 3 GHz 167W 7462 22.38
2007 PhenomX4  2.2 GHz 70W 7525 9.3
2008 Phenom II X3 3 GHz 73W 3907 18.69
2009 Core i5­750 3 GHz 95W 7851 12.1
2009 Core i7­970 3.2 GHz 130W
2009 Turion II 2.7 GHz 35W
2009 Cortex A5 1GHz 80mW 1600 0.59
2009 MIPS32 24K 1.4 GHz 150mW 2114 0.84
2010 Core i3 ­540 3.06 GHz 170W


























Time(S) Power(W) Temp(C) Active(%) CPU(%) CPU(%) CPU(%) CPU(%)
60 95 20.5 17346.76 98.4 75.1 0 84 51.7 100.1 48.8 103 55
70 91.1 20.7 20281.25 99.7 81.5 23.7 83.9 44.5 100.1 48.7 102.1 44.1
80 91.2 20.9 20660.77 99.9 82.6 27.7 83.1 39.1 100.1 49.5 102 53.9
90 94.4 21.1 20529.2 100 79.5 30.7 82.8 34.8 100.1 50.4 102 48.8
100 94.1 21.3 21115.38 100 76.2 41.4 82.5 45.5 100.1 48.4 102.2 51
110 91.1 21.5 20782.46 100 72.2 38.7 81.5 44.6 100.1 41.9 102.1 53.2
120 91.3 21.6 21040.9 100 68.4 39.1 77.4 33.5 100.1 57.8 102.1 55.1
130 94.3 21.8 20698.19 100 64.3 40.5 74.6 44.4 100.1 48.5 102.1 39.3
140 94.1 22 20744.39 100 60.7 39.1 74 49.5 100.1 55.4 102.1 54.9
150 92.9 22.2 20907.74 100 57.1 28.7 73.6 38.1 100.1 41.4 102.2 60.3
160 93.3 22.4 20993.16 100 53.9 28.4 73.8 44.6 100.1 54 102.1 56.7
170 92.3 22.6 20622.04 99.9 50.3 39.2 73.1 41 100.1 59.4 102 52.1
180 93.8 22.7 20213.07 99.7 46.5 47.4 73 39.3 100.1 43.7 102.1 42.6
190 94.1 22.9 20183.12 99.7 42.4 36.6 73.1 28.7 100.1 47 102.2 55.8
200 92.6 23.1 19337.67 99.7 38.6 39 73.1 41.5 100.1 41.6 102.1 37.9
210 92 23.3 20256 99.7 34.8 40.7 72.7 41 100.1 48.8 102.2 49.7
220 94.4 23.4 20104.41 99.7 31.1 41 72.4 43.5 100.1 48 102.1 57.5
230 93.5 23.6 20051.02 99.7 27.5 28.4 71.8 34.4 100.1 49.1 102 46.9
240 92.9 23.8 19935.87 99.5 28.4 8.2 71.6 41.4 100.1 47.7 102.2 44.2
250 95.1 24 19829.54 99.5 40.4 0.9 71.4 40.1 100.1 47.2 102.2 47.3
260 94.9 24.1 19367.43 99.2 53 0.1 71.4 38.6 100.1 42.1 102.2 39.1
270 91.4 24.3 20035.33 99.2 65.6 0 71.4 45.9 100.1 57.7 102.1 50.6
280 90.6 24.5 19742.19 99.4 78.3 0 70.7 37.6 100.1 50.4 102.1 40.3
290 94.4 24.7 19713.89 99.5 78.2 30 70.6 36.4 100.1 55.4 102.1 48
300 94.7 24.8 20727.95 99.7 71.7 35.2 70.2 44.1 100.1 52.1 102.1 46.6
310 92.1 25 19814.61 99.7 67.1 43.8 70.1 40 100.1 56.6 102.2 51
320 93.1 25.2 20140.16 99.7 63.1 39.6 70.1 44.2 100.1 47.1 102.2 47.6
330 94.1 25.3 19831.53 99.8 59.7 35.9 70.4 35.5 100 55.8 102.1 43.6
340 94.9 25.5 20142.75 99.8 56.2 28.6 70.1 53.1 100 53 102.1 43.2
350 91.6 25.7 20244.09 99.8 53.1 37 69.9 47.6 100.1 41.7 102.1 42.6
360 93.7 25.8 20318.55 99.8 49.3 33.1 70.1 41.3 100.1 58.6 102.1 38.6
370 93.9 26 19848.69 99.8 46.1 33.4 70 44.1 100.1 53.6 102.1 57.1
380 93.5 26.2 20626.47 99.8 42.7 37 70 45.8 100.1 51 102.1 48
390 94.2 26.3 20193.17 99.8 39.1 35.7 70 40.1 100.1 46.1 102.1 47.5
400 93.3 26.5 19863.39 99.8 35.6 32.2 70.1 46.8 100.1 47.6 102.1 44
410 91.5 26.7 19927.86 99.8 32.6 34 70.1 31.5 100.1 49.5 102.1 41.3
420 92.8 26.8 20904.33 99.8 29.4 36.7 70.1 38.6 100.1 55.8 102.1 39
430 94.8 27 20537.67 99.7 28.3 32.6 70 47.2 100.1 48.5 102.1 51
440 95.2 27.1 19181.65 99.6 26.5 12.7 70.1 33.3 100.1 38.7 102.2 48.3
450 94.3 27.3 19372.49 99.5 36.4 1.4 70 49.2 100.1 55.5 102.1 55.3
460 92.1 27.5 20242.77 99.4 49 0.1 70 39.9 100.1 44 102.1 58.4
470 94.1 27.6 20061.22 99.4 61.6 0 69.9 42.4 100.1 52.2 102 54.6
480 92.9 27.8 19711.46 99.5 74.2 0 69.9 48.4 100.1 51.9 102.2 44.5
490 94.4 27.9 20158.02 99.5 80.2 26.5 70 39.3 100.1 47.4 102.2 57.8
500 94.1 28.1 20051.61 99.6 72.9 38.8 69.9 48.8 100.1 56.1 102.1 52.4
510 92.3 28.2 19477.7 99.6 69.7 44.6 70 48.4 100.1 48.8 102.1 45.3
520 91.8 28.4 19556.17 99.6 62.6 38.5 69.9 51.7 100 54 102.1 46.1
530 91.4 28.5 20407.29 99.6 53 34.3 70.1 36 100.1 48.2 102 55.2
540 94.5 28.7 20813.87 99.7 49.1 39.5 70 35.6 100.1 47.8 102.1 37.2
550 94.3 28.8 19539.16 99.7 45.5 39.7 70 46 100.1 43.9 102.2 48.8
560 94.9 29 20482.87 99.8 41.9 44.5 70 37.4 100.1 49.4 102.1 53.7
570 93 29.1 20360.84 99.8 40.5 43 69.9 42.2 100.1 47 102 55.8
580 94.4 29.3 20741.37 99.8 37.4 27.1 70 39.9 100.1 49 102 46.9
590 95.8 29.4 19572.28 99.8 34.4 32 70 42.6 100.1 52.2 102.2 61.6
600 93.4 29.6 20194.97 99.8 30.9 35.9 70.1 30.8 100.1 41.3 102.1 50.2
610 91.9 29.7 20174.38 99.8 27.4 39.4 70.2 43.9 100.1 49.9 102.1 52.8
620 93.9 29.9 20408.09 99.7 29.1 6.5 69.9 45.6 100.1 48.6 102.2 51.3
630 93.5 30 19651.16 99.6 41.4 0.7 70 42.3 100.1 54.7 102.1 46.4
640 91.6 30.2 20537.36 99.5 54 0.1 70.1 38.6 100.1 56.9 102.1 46.8
650 94.6 30.3 19745.64 99.5 66.7 0 70.2 38 100.1 42.1 102 46.8
Perf(MFLOS) N1 Pwr(%) N2 Pwr(%) N3 Pwr(%) N4 Pwr(%)
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